Abstract: Adenocarcinomas of Ileal Duplication Cysts are an extremely rare occurrence, this is a case report and review of current literature as to the best management of this condition.
Introduction
Duplication of the alimentary tract is a rare congenital abnormality, which can occur from the mouth to the rectum. Initial presentation in adulthood is uncommon, with approximately 30% of patients being over 16 years of age at presentation [1] . Malignant transformation in these adult sequestrated duplications is an extremely uncommon occurrence.
Until 2009, only 26 such carcinomas were reported in the English language literature, with the commonest site cited as the large bowel [2] . These were described in patients between the ages of 28-72 years. Four adenocarcinomas arose in ileal duplication cysts, and to this experience we add a fifth case report. Our case shows unique histopathological features not previously described and also we present a review of the english literature on this rare condition.
Case Report
A 59-year-old male presented with six-week history of a swelling in the right flank and mild lower abdominal pain. There were no symptoms suggestive of bowel obstruction; he was otherwise fit and well. General examination revealed no lymphadenopathy or jaundice. On abdominal examination, a large 15x10 cm mobile swelling was palpable.
This was mildly tender and appeared to be intraabdominal. The rest of the abdomen was soft and nontender.
An abdominal CT scan was arranged to aid diagnosis (Figure 1 ), which illustrated a cystic mass measuring 16x9x10 cm within the mesentery with a thin rim of tissue surrounded the homogenous low-attenuation mass. The lower part of the inferior vena cava was compressed and there was mild hydronephrosis due to compression of right ureter. There was no abdominal lymphadenopathy. The liver and other solid organs were normal.
A differential diagnosis of either a large mesenteric cyst, or duplication cyst was made and the decision to undertake an elective laparotomy was undertaken. At laparotomy, a large cyst was demonstrated in the mesentery of the terminal ileum with compression of the adjacent bowel (Figure 2 ). En-bloc resection of the cyst with adjacent small bowel was performed with end to end anastomosis. The patient made an unremarkable post-operative recovery.
Histology confirmed the diagnosis of a duplication cyst with a well-formed muscle layer contiguous with wall of adjacent small intestine. A demonstrable myenteric plexus was also seen within the muscle layer of the cyst wall. The majority of the cyst had neoplastic epithelial lining, which ranged from low grade dysplasia to high-grade dysplasia ( Figure 3 ) together with areas of invasive adenocarcinoma ( Figure 4 ). In places the adenocarcinoma was poorly differentiated and infiltrated through the muscle layer of the duplication cyst into the sub-serosal tissue. Immunohistochemistry showed that the invasive tumour was positive for epithelial markers including carcinoembryonic antigen (CEA) -the serum CEA level was however normal. The blind ending projection at one edge of the cyst was lined by non-neoplastic epithelium which ranged from intestinal columnar epithelium with goblet cells, simple columnar epithelium and squamous epithelium ( Figure 5 ). The seven lymph nodes found in the small bowel mesentery did not demonstrate any evidence of neoplastic infiltration. Five year follow up CT scan demonstrated no evidence of recurrence ( Figure 6 ).
Discussion
Duplications of the alimentary tract are recognized but uncommon developmental anomalies. They can occur anywhere in the gastrointestinal tract, and the condition is more common in childhood due it's congenital aetiology with 60% of cases under the age of two years [3] . In his review of experience in two large children's hospitals, Soper reported three intestinal duplications per year [4] . A large series found only two such among 8000 autopsies performed on foetuses and new born babies [5] . Anderson 14 patients in this series were aged 50 or above [1] . Ladd and Gross defined true intestinal duplication cyst in 1947 [6] . The three criteria described were the cyst must [1] be adherent to some part of the gastrointestinal tract, [2] contain smooth muscle in the wall, and [3] have internal lining of alimentary epithelium.
The aetiology of alimentary tract duplications remains unclear. However, there are numerous hypotheses, which include persistence of embryonic diverticula, intrauterine vascular accidents and recanalization and fusion of embryologic longitudinal folds. All the theories implicate the influence of factors relating to environmental stress i.e. hypoxia and trauma, which could explain other concurrent congenital anomalies. Intra-abdominal duplication is unevenly distributed; 60% occur in the ileocaecum, 30% in the jejunum and under 5% in the large bowel (including the rectum) with the rest in the stomach and duodenum [2] [3] [4] . There is an overall female predominance. Intestinal duplications can be cystic or tubular.
Cystic duplications account for two thirds of the cases. These are lined by alimentary mucosa that does not communicate with the lumen of the intestine but shares a common wall and mesenteric blood supply with it. They are located on the mesenteric side of the intestinal lumen mainly small bowel. About one third of the lesions are tubular in configuration and often a communication is present with the intestine. These are more common in the colon where they appear usually on the anti-mesenteric border [7] .
The cause of malignant transformation in these duplications remains unclear. Orr and Edwards studied the histology of previously reported cases and found changes ranging from epithelial atypia to carcinoma in situ at the edge of the frank carcinoma. This evidence of epithelial instability or 'field change' predisposes to malignant transformation [8] . Although, alimentary duplications are less common in the large bowel, there is an apparently high prevalence of malignancy in rectal duplication cysts, for which chemical carcinogenesis and stasis have been implicated [8] .
Majority of the tumours presents at an advanced stage [8] . As these tumours are sequestered from the mainstream bowel, they do not produce typical symptoms commonly associated with intra-luminal tumours e.g. of change of bowel habit or rectal bleeding. The commonest clinical presentation is an abdominal mass, with other symptoms including abdominal pain and vague bowel symptoms. In our patient, the bowel lumen adjacent to the cyst was considerably narrowed but surprisingly, he did not demonstrate any obstructive bowel symptoms.
Investigations of intestinal duplication include abdominal ultrasound and CT scan [1] .
Ultrasound scan usually reveals a cyst with twolayered wall, with inner hyper-echoic layer represents mucosa and outer hypo-echoic layer represents muscle. CT scan confirms the diagnosis. Both investigations show the presence, location and luminal contents of the abdominal mass. The finding of an echogenic focus or area of thickening in an otherwise thin-walled cyst could suggest a focus of malignant change [13] .
The treatment of choice is surgical extirpation of the cyst together with en-bloc bowel resection. Although a pre-operative diagnosis of malignant transformation can be made in some cases, the surgeon should have a high index of suspicion while operating on adult intestinal duplication cysts. Histologically, all reported tumours were adenocarcinomas except two cases of squamous cell carcinoma [9, 10, 12] . Four cases of carcinoid tumours in these duplications have also been reported [11] . In this reported case, the cyst epithelium was entirely neoplastic and showed widespread low to high grade dysplasia and invasive carcinoma. This we consider to be the first case reported in the English literature.
The prognosis following surgery for these malignant duplication cysts is variable. This depends on the extent of tumour progression at presentation. Late presentations may be rapidly fatal [29] . In our patient, the tumour had infiltrated through the muscle layer of the duplication into the sub-serosal tissues with no evidence of metastases. Fortunately, an abdominal CT scan shows this patient to be disease free at five years following the operation and stays in good health.
Conclusion
A case of adenocarcinoma arising in ileal duplication cyst in a 59-year old man is presented. This is the fifth reported case within ileal duplication and has unique histological features. We conclude that persistence of alimentary tract duplications into adult life should be aggressively managed. Surgical excision rather than marsupialization should be performed.
